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Abstract
Many previous studies have investigated the effects of manipulating sexually dimorphic shape characteristics in face images on
attractiveness judgments. However, results have been mixed and show considerable cross-cultural variability, particularly for
women’s judgments of men’s facial attractiveness. Because very little research has investigated face preferences in Arab samples,
we assessed Arab women’s preferences for sexually dimorphic face shapes (study 1) and the effect of sexually dimorphic face
shapes on Arab women’s dominance perceptions (study 2). Analyses showed that Arab women preferred feminized versions of
both women’s and men’s faces over masculinized versions (study 1, N = 272) and that masculinizing face shape had a positive
effect on Arab women’s perceptions of the dominance of men, but not women (study 2,N = 270). These image manipulations did
not have a significant effect on perceptions of trustworthiness, however (study 3,N = 434). Collectively, these results suggest that
Arab women prefer relatively feminine face shapes in potential mates that they perceive as being low dominance. We discuss
some directions for future research on the ultimate function of Arab women’s preferences for sexual dimorphism in faces
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Introduction
Many researchers have suggested that exaggerated sex-typical
characteristics in faces (masculine characteristics in men’s
faces and feminine characteristics in women’s faces) advertise
good health (Thornhill and Gangestad 1999; Little et al.
2011). However, empirical tests of this hypothesis have pro-
duced mixed results, with some studies reporting significant
correlations between exaggerated sex-typical characteristics
and health measures (e.g., Thornhill and Gangestad 2006),
while others either did not (e.g., Cai et al. 2019; Foo et al.
2017) or reported significant correlations for only one sex
(e.g., Rhodes et al. 2003). By contrast with these mixed results
for health and sexually dimorphic facial characteristics, stud-
ies have consistently found that feminized versions of images
of men’s and women’s faces are ascribed pro-social traits,
such as emotional warmth and trustworthiness, while mascu-
linized versions are ascribed anti-social traits, such as domi-
nance and aggressiveness (Boothroyd et al. 2007; Perrett et al.
1998).
Because both health and personality are important for at-
traction (Little et al. 2011), many studies have investigated
how feminizing versus masculinizing shape characteristics in
face images influences attractiveness judgments. While these
studies have consistently reported positive effects of feminiz-
ing shape characteristics on attractiveness judgments of
women’s faces (Jones et al. 2018; Little et al. 2011; Perrett
et al. 1998), findings are considerably more mixed for judg-
ments of men’s facial attractiveness (Little et al. 2011).
Moreover, evidence suggests that women’s judgments of
men’s facial attractiveness may vary considerably across cul-
tures. For example, studies of men’s facial attractiveness con-
ducted in the UK, Japan, and Bangladesh have typically re-
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ported that women prefer versions of men’s faces with rela-
tively feminine shapes (e.g., De Barra et al. 2013; Penton-
Voak et al. 1999; Perrett et al. 1998; but see Jones et al.
2018). By contrast, studies of men’s facial attractiveness con-
ducted in the USA and Jamaica have typically reported that
women prefer versions of men’s faces with relatively mascu-
line shapes (e.g., Johnston et al. 2001; Penton-Voak et al.
2004; Rennels et al. 2008).
Several previous studies have attempted to link cultural
differences in women’s preferences for male faces with
masculinized versus feminized shape characteristics to re-
gional differences in ecological conditions. For example,
some studies have reported that women show stronger
preferences for masculinity in men’s faces in countries
where health is poor (DeBruine et al. 2010), violent crime
commonplace and income inequality pronounced (Brooks
et al. 2011), or where environmental conditions were fa-
vorable, as opposed to harsh (Marcinkowska et al. 2019).
Other work has found that women in more industrialized
societies show stronger preferences for masculine men
(Scott et al. 2014). However, these findings for ecological
conditions and masculinity preferences have not replicat-
ed well across studies (Brooks et al. 2011; DeBruine et al.
2010; Marcinkowska et al. 2019; Scott et al. 2014).
To date, Arab women’s preferences for sexually dimor-
phic shape characteristics in face images have not been
well documented. Of the cross-cultural studies of
women’s facial masculinity preferences (i.e., those testing
women f rom many geog raph i c r eg ions ) , on ly
Marcinkowska et al. (2019) included a small sample of
Arab women (21 Saudi Arabian women). This sample
showed a preference for feminized versions of male faces
over masculinized versions. This relative lack of compre-
hensive data on Arab women’s preferences may reflect the
well-established tendency for studies of face preferences
to focus mostly on preferences in Western Europe and
North America (Scott et al. 2014). Consequently, we in-
vestigated 272 Arab women’s preferences for masculin-
ized versus feminized versions of images of male and
female faces (study 1).
Research on perceptions of masculinized versus femi-
nized versions of face shapes have found that masculin-
ized faces are perceived as more dominant than feminized
versions, particularly when assessing men’s dominance
(e.g., Perrett et al. 1998). To establish whether Arab wom-
en preferred faces of men judged to be high or low dom-
inance, study 2 investigated whether masculinizing face
shapes increased Arab women’s perceptions of domi-
nance. We know of no previous research that has investi-
gated the effects of sexually dimorphic face shapes on
dominance perceptions in an Arab sample.
Finally, in study 3, we investigated perceptions of the trust-
worthiness of masculinized versus feminized versions of face
shapes. Previous research on Western and Japanese samples
has found that feminized faces are typically judged to be more
trustworthy thanmasculinized faces (Perrett et al. 1998). Here,
we investigated whether this pattern also holds for a sample of
Arab women.
Study 1: Attractiveness
Methods
Participants
Two hundred and seventy-two Arab women (mean age =
31.68 years, SD = 8.15 years) took part in this online study.
Participants were recruited by following links to an online
study of facial attractiveness posted on Saudi Arabian social
media and were recruited from Saudi Arabia, Jordan, Oman,
Egypt, United Arab Emirates, and Kuwait. The study was
administered via faceresearch.org (DeBruine 2019).
Stimuli
Stimuli were manufactured using the same methods used in
previous studies of preferences for sexual dimorphism in face
shape (e.g., DeBruine et al. 2010; Jones et al. 2018; Perrett
et al. 1998), from an open access set of Turkish face images
(Saribay et al. 2018), and using standard computer graphic
methods implemented in webmorph.org (DeBruine 2018;
Tiddeman et al. 2001). Eleven images of people wearing
glasses or headscarves that obscured the face were removed
from the image set.
First, we manufactured a female face prototype by averag-
ing the shape, color, and texture information from 142 female
face images. Next, we manufactured a male face prototype by
averaging the shape, color, and texture information from 111
male face images. Finally, we created masculinized and fem-
inized versions of 60 of the individual face images (30 male,
30 female) by adding or subtracting 50% of the differences in
2D shape between the male and female prototypes to each of
60 individual faces randomly selected from the full image set.
Examples of these manipulations applied to the male and fe-
male prototypes are shown in Fig. 1.
This process created 60 pairs of faces (30 male and 30
female pairs), with each pair consisting of a masculinized
and feminized version of a given face.
Procedure
The sixty pairs of faces were shown in a fully randomized
order, with the side of the screen on which the masculinized
and feminized versions were presented also fully randomized.
Participants were instructed to click on the face in each pair
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they thought was more attractive. Instructions were presented
in Arabic. A back-translated version of the instructions con-
firmed that our initial translation of instructions from English
to Arabic was accurate.
Some recent research suggests that forced-choice para-
digms can produce qualitatively different patterns of results
than other methods for assessing preferences for sexually di-
morphic face-shape characteristics (Jones and Jaeger 2019).
However, we used the forced choice method in the current
study to allow our results to be directly compared with the
previous research discussed in our “Introduction”.
Results
All data, output, and analysis code are publicly available on
the Open Science Framework (osf.io/24tjz/). Preferences were
analyzed with binomial mixed effects models using the lme4
(Bates et al. 2015) and lmerTest (Kuznetsova et al. 2015)
package in the R statistical software (R Core Team 2013).
Participant’s choice was the dependent variable, coded such
that greater scores indicated a greater preference for femininity
(chose masculinized face = 0, chose feminized face = 1).
Participant age (z-standardized at the participant level) and
sex of face (effect code: male = − 0.5, female = 0.5) were
added as predictors. Random slopes were specified maximally
(Barr et al. 2013).
In this initial analysis, the intercept was significant and
positive (estimate = 0.81, SE = 0.11, z = 7.64, p < 0.001).
Converting this estimate to proportions, this equates to women
choosing, on average, the feminized version of faces as the
more attractive face on 69% of trials. Neither the main effect
of participant age (estimate = 0.05, SE = 0.06, z = 0.75, p =
0.45) nor the main effect of sex of face (estimate = 0.23, SE =
0.18, z = 1.26, p = 0.21) was significant.
When male and female faces were analyzed separately, the
intercepts were both significant (female faces: estimate = 0.97,
SE = 0.15, z = 6.63, p < 0.001; male faces: estimate = 0.65, SE
= 0.13, z = 4.87, p < 0.001). This equates to, on average,
women choosing the feminized version of female faces as
Fig. 1 Examples of the sexual
dimorphism transform applied to
male (top row) and female
(bottom row) face prototypes.
Masculinized versions are shown
in the left column and feminized
versions in the right column. We
show example of the shape
transforms applied to prototype
faces because we do not have
permission to show individual
face images
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the more attractive face on 73% of trials and choosing the
feminized version of male faces as the more attractive face
on 66% of trials. The effect of participant age was not signif-
icant for either sex of face (female faces: estimate = − 0.01, SE
= 0.07, z = − 0.16, p = 0.88; male faces: estimate = 0.14, SE =
0.08, z = 1.87, p = 0.06). These results are summarized in Fig.
2.
Study 2: Dominance
Methods
Stimuli, recruitment, and testing procedure were identical to
those used in study 1, except that we asked participants to
click on the person who looked more dominant and tested
270 women (mean age = 25.72 years, SD = 6.39 years).
Results
Analyses were identical to those used in study 1. In our initial
analysis of dominance perceptions, the intercept was signifi-
cant and negative (estimate = − 0.20, SE = 0.09, z = − 2.37, p <
0.05). Converting this estimate to proportions, this equates to
women choosing, on average, the feminized version of faces
as the more dominant face on 45% of trials. The main effect of
sex of face was significant (estimate = 0.55, SE = 0.08, z =
6.90, p < 0.001), indicating that the effect of sexually dimor-
phic face shapes on dominance perceptions was greater for
male than female faces. The main effect of participant age
was not significant (estimate = − 0.04, SE = 0.08, z = −
0.45, p = 0.65).
When male and female faces were analyzed separately, the
intercept was significant for male (estimate = − 0.47, SE =
0.09, z = − 5.02, p < 0.001), but not female faces. This equates
to, on average, women choosing the feminized version of
male faces as the more dominant on 38% of trials and choos-
ing the feminized version of female faces as the more domi-
nant on 52% of trials. The effect of participant age was not
significant for either sex of face (female faces: estimate = −
0.01, SE = 0.09, z = − 0.08, p = 0.94; male faces: estimate = −
0.05, SE = 0.08, z = − 0.7, p = 0.51). These results are sum-
marized in Fig. 3.
Study 3: Trustworthiness
Methods
Stimuli, recruitment, and testing procedure were identical to
those used in study 1 and study 2, except that we asked par-
ticipants to click on the person who looked more trustworthy
and tested 434 women (mean age = 23.88 years, SD = 6.11
years).
Results
Analyses were identical to those used in study 1 and study 2.
The analysis revealed no significant effects (all absolute esti-
mates < 0.15, all SE < 0.13, all absolute z < 1.15, all p > 0.25).
These results indicate that our participants’ perceptions of
Fig. 2 Violin plots showing
distributions of the proportion of
feminized versions of male and
female faces chosen as more
attractive by Arab women. Dots
and lines show mean and 95%
confidence intervals respectively
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trustworthiness were not influenced by manipulating face
shape. These null results are summarized in Fig. 4. Women
chose the feminized female faces on 53% of trials and the
feminized male faces on 50% of trials.
Discussion
Study 1 investigated 272 Arab women’s preferences for fem-
inized versus masculinized versions of male and female face
images. In this study, Arab women preferred feminized over
masculinized versions for judgments of both male and female
faces. These results are similar to women’s preferences for
facial femininity in studies of UK, Bangladeshi, and
Japanese women’s preferences, which also showed clear fem-
ininity preferences (e.g., De Barra et al. 2013; Penton-Voak
et al. 1999; Perrett et al. 1998; but see Jones et al. 2018). They
are also consistent with the results of a previous study of 21
Arabwomen’s preferences (Marcinkowska et al. 2019), which
Fig. 3 Violin plots showing
distributions of the proportion of
feminized versions of male and
female faces chosen as more
dominant by Arab women. Dots
and lines show mean and 95%
confidence intervals respectively
Fig. 4 Violin plots showing
distributions of the proportion of
feminized versions of male and
female faces chosen as more
trustworthy byArabwomen. Dots
and lines show mean and 95%
confidence intervals respectively
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found that Arab women preferred feminized versions of male
face images over masculinized versions. Collectively, these
results suggest that UK, Bangladeshi, Japanese, and Arab
women prefer male faces displaying shape characteristics as-
sociated with feminine shape characteristics.
As mentioned above, our results are consistent with some
previous studies of women’s judgments of men’s facial attrac-
tiveness (e.g., De Barra et al. 2013; Marcinkowska et al. 2019;
Penton-Voak et al. 1999; Perrett et al. 1998; but see Jones et al.
2018). However, they differ from those of studies of US and
Jamaican women’s face preferences, which reported that
women tended to prefer masculinized versions of men’s faces
over feminized versions (e.g., Johnston et al. 2001; Penton-
Voak et al. 2004; Rennels et al. 2008). Although some work
has recently demonstrated that women’s face preferences can
differ according to the type of paradigm used to assess prefer-
ences (Jones and Jaeger 2019), this effect of testing paradigm
is unlikely to explain this difference in preferences across
studies: all of the studies described above employed similar
forced-choice paradigms.
In study 2, we found that masculinizing male, but not fe-
male, faces increased Arab women’s (N = 270) perceptions of
others’ dominance. These results are consistent with previous
research reporting that masculinity had stronger positive ef-
fects on dominance perceptions of male than female faces
(e.g., Perrett et al. 1998). Together with our results for face
preferences in study 1, these results suggest that Arab women
tend to find the faces of potential mates that they consider low
dominance particularly attractive.
Study 3 found no evidence that masculinizing shape char-
acteristics influenced Arab women’s (N = 434) perceptions of
trustworthiness. This null result is noteworthy for two reasons.
First, most previous studies have found that feminizing face
images increased perceived trustworthiness (e.g., Perrett et al.
1998). While these results have been reported for Western and
Japanese samples, study 3’s null results suggest that this effect
of femininity on trustworthiness is not a universal character-
istic of social perception. Second, study 3’s null results sug-
gest that Arab women’s preferences for feminized, rather than
masculinized, male faces is not due to feminine men being
perceived to be relatively trustworthy.
Why might Arab women show strong preferences for fem-
inized versions of men’s faces? One possibility is that this
pattern is a consequence of Arab women showing relatively
low interest in uncommitted sexual relationships in combina-
tion with the tendency for women with low interest in casual
sex to prefer more feminine men as potential mates. Indeed,
Marcinkowska et al. (2019) have previously found that Arab
women do score relatively low on the Sociosexual Orientation
Inventory (a widely used measure of openness to
uncommitted sexual relationships, Penke and Asendorpf
2008) and that women in geographic regions where interest
in uncommitted sexual relationships is low tend to show
stronger preferences for feminine men. Although plausible,
more work is needed to explore this potential explanation.
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